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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set . 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 10, 2004 has been entered. 

Response to Amendment 
Amendment filed as After-Final Amendment July 22, 2004, has been entered 
following aforementioned Request for Continued Examination forms the basis of this 
official action. In said Amendment Applicant substantially amended claims 36, 37, 38, 
71, 74, 77 and 80. Claims 36-39, 59-61, 71-85 and 98-99 are pending in the application, 
claims 1-35, 40-58, 62-70, 86-97 and 100 having been canceled. Comments on 
Remarks in said Amendment are included below under "Response to Arguments". 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 71, 73, 74, 76, 77, 79, 80 and 82 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Aoyama et al (4,507,673). Aoyama et al teach (cf. Fig. 6 and 
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cols. 2 -5) a floating gate transistor (cf. col. 2, 1. 35-38 and col. 5, 1. 7-8) comprising: a 
source region 2 (cf. col. 2, 1. 41) formed in a substrate 1 (cf. col. 2, 1. 40); a drain region 
3 (cf. col. 2, 1. 41 ) formed in the substrate; a channel region in the substrate between the 
source region and the drain region (inherently a channel is interposed between source 
and drain in a FET); a floating gate 5 (cf. col. 2, 1. 46 and col. 5, 1. 6-11; N.B.: "insulating 
film" 5 is a floating gate because it traps charges: see col. 3, 1. 30-34; see also col. 5, 1. 
6-16) separated from the channel region by an insulator 4 (cf. col. 2, 1. 47), the floating 
gate comprising a silicon carbide compound Sii. x C Xl wherein x is selected to be x=0.5, 
i.e., a limit point of the claimed range; and a control gate 7 (cf. col. 2, 1. 50-57) (see gate 
lead wire 10 connected to 7) and separated from the floating gate by an intergate 
dielectric 41 (cf. col. 5, 1. 6-25). Aoyama et al do not teach the range for x according to 
either of the claims 71 , 74, 77 or 80. However, the value selected by Aoyama et al is a 
limit point of each of the ranges according said claims 71, 74, 77 and 80. Applicants, in 
their disclosure, do not show why the difference between the claimed ranges and the 
value x=0.5, in particular, why the difference between x=0.5 and any x infinitesimally 
greater (for claims 71 and 80) or smaller (for claims 74 and 77) than x=0.5 is critical to 
their invention. Applicants are reminded that a prima facie case of obviousness typically 
exists when the ranges of a claimed composition overlap the ranges disclosed in the 
prior art or when the ranges of a claimed composition do not overlap but are close 
enough such that one skilled in the art would have expected them to have the same 
properties. In re Peterson, 65 USPQ2d 1379 (CA FC 2003). 
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With regard to claims 73, 76, 79 and 82: Aoyama et al teach said floating gate to 
comprise a material that necessarily includes carbide of sizable crystals (see annealing 
step, col. 4, 1. 17-21), while furthermore the group of monocrystalline silicon carbide, 
polycrystalline silicon carbide, microcrystalline silicon carbide and nanocrystalline silicon 
carbide includes all forms of silicon carbide because the interatomic distance of silicon 
carbide is in the nanometer range (see any text book, such as S.M. Sze, "Physics of 
Semiconductor Devices", second edition, Appendix F). Therefore, the further limitations 
of claims 73, 76, 79 and 82 do not distinguish over the prior art. 

4. Claims 72, 75, 78 and 81 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Aoyama et al (4,507,673) in view of Parris et al (5,604,700). 

As detailed above, claims 71, 74, 77 and 80 are unpatentable over Aoyama et al. 
Although Aoyama et al teach the insulator 4 to comprise silicon dioxide (cf. col. 2, 1. 42) 
and also claim said substrate to be a semiconductor substrate of a first conductivity 
type, said source and drain regions to be of second conductivity type (cf. col. 6, claim 1 ) 
both being formed in said substrate, Aoyama et al do not specifically teach (a) said first 
conductivity and second conductivity types to be p-type and n-type conductivity types, 
respectively, nor (b) said integrate dielectric to comprise silicon dioxide. However, it 
would have been obvious to include limitation ad (a) in view of Parris et al, who, in a 
patent on a non-volatile memory cell with floating gate (cf. title), hence analogous art, 
teach the application of EEPROM technology to CMOSFETs, in which two transistors, 
i.e., PMOS transistor 11 and NMOS transistor 12 (cf. abstract and Figures 1 and 4) 
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share a common floating gate 13 (cf. abstract). Limitation ad (a) is thus met by a mere 
application of EEPROM to CMOS devices using advantageously a single deposition for 
the construction of the floating gate (cf. col. 1, 1. 1-67). With regard to the limitation ad 
(b), Parris et al also teach the dielectric layer 54 (cf. Figure 4 and col. 5, 1. 52-56) to be 
made of silicon dioxide thus providing a complete surrounding by silicon dioxide of the 
floating gate 46 (cf. Figure 4) at least for the purpose of stress relief through doping (cf. 
col. 5, 1. 52-56). In summary, motivation to include the teachings ad (a) and (b) in this 
regard by Parris et al in the invention by Aoyama et al derives from the efficient 
manufacture of a CMOS EEPROM device through a single floating gate and efficient 
relief from material stress. Combination of said teaching with said invention is 
straightforward through a mere application of floating gate technology to CMOS 
transistors and the selection of the very same dielectric material for element 41 as 
already selected for element 4 in Aoyama et al. 

Allowable Subject Matter 
5. Claims 36-39, 59-61, 83-85 and 98-99 are allowed. The following is a statement 
of reasons for the indication of allowable subject matter: 

(a) With regard to claims 36, 38, 39 and 98: within the context of the transistor 
otherwise defined by claim 36, neither Halvis et al nor Chiang et al nor any other 
reference previously cited, teach the stoichiometry parameter x to be substantially 
greater than 0.5. No other prior art has come to light in this regard. 

(b) With regard to claims 37 and 99: within the context of the transistor otherwise 
defined by claim 37, neither Weitzel, Halvis et al nor Chiang et al, nor any other 
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reference previously cited, teach the stoichiometry parameter x to be greater than 0.6. 
No other prior art has come to light in this regard. 

(c) With regard to claims 59-61 : within the context of the transistor otherwise 
defined by claim 59, neither Halvis et al nor Chiang et al nor any other reference 
previously cited, teach the stoichiometry parameter x to be selected between 0.75 and 
1 .0. No other prior art has come to light in this regard. 

(d) With regard to claims 83-85: a floating gate transistor with source, drain, 
channel and gate insulator with floating gate and control gate is in the prior art 
(Nakamura et al, loc.cit.). However, the limitation that the floating gate material 
comprises a silicon carbide compound Sii. x C x wherein x is selected between 0.75 and 
1.0 has not been found (the closest value for the stoichiometric parameter x found in the 
prior art was a limit point of 0.5). None of the previously cited references teach said 
limitation. No other prior art has come to light in this regard. 

Response to Arguments 
6. Applicant's arguments filed 07/22/2004 have been fully considered but they are 
not completely persuasive. Although the substantial amendments to independent claims 
36, 37 and 59 have resulted in allowable subject matter with regard to the relevant 
claims, claims 71-82 still stand as rejected because of the teaching of x=0.5, which is a 
limit point of all claimed ranges, as reflected in the rejections overleaf. 
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Conclusion 



7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Baker et al (4,852,062). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P Mondt whose telephone number is 571 - 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

September 27, 2004 



Patent Examiner: 




Johannes Mondt 
Art Unit: 2826 



